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1
Introduction
In [1] the WID was approved for further physical layer enhancements for MTC. Particular objectives are to allow for enhanced coverage compared to other LTE devices, as well as to provide a reduced UE bandwidth of 1.4HMz in the downlink.

2
Discussion
The current calculation of SIB position uses the SchedulingInfoList index n as shown below. 

	5.2.3
Acquisition of an SI message

When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in SystemInformationBlockType1;

2>
determine the integer value x = (n – 1)*w, where w is the si-WindowLength;

2>
the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;

NOTE:
E-UTRAN should configure an SI-window of 1 ms only if all SIs are scheduled before subframe #5 in radio frames for which SFN mod 2 = 0.

1>
receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:

2>
subframe #5 in radio frames for which SFN mod 2 = 0;

2>
any MBSFN subframes;

2>
any uplink subframes in TDD;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion forthe concerned SI message;


Assuming that the same, or a similar, calculation is done to determine the MTC SIB positions, then even if the legacy SIBs are not re-used at all, the MTC UE needs either a number of “empty” entries in the list, or needs an indication of how many entries are in SIB1. This structure is shown below in figure 2
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Figure 1: Structure for MTC SIB scheduling signalling using MIB indication
The structure shown above requires that all of the information provided in the legacy SIBs is re-sent to support coverage enhancement and/or low complexity UEs. This would allow for creating smaller SIB blocks which are more easily received using repetitions, or omitting information which is not needed such as inter-RAT mobility information. 

It also allows for sending different SIB content depending on the type of device - for example providing a different PRACH configuration for coverage enhancement UEs and low complexity UEs without both UEs needing to receive information which is not relevant for itself, reducing the total amount of information any given UE needs to receive. 

One particular enhancement which could be beneficial in order to reduce the amount of information a particular UE needs to acquire, would be the splitting up of SIB 5 into smaller SIBs containing the cell reselection information per frequency, similar to what is shown in figure 2.
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Figure 2: Structure for SIB1bis scheduling signalling for different UE types
In figure 2, two main things are shown. First of all, an example is given of how it can be possible to provide different versions of one SIB (SIB2) for the different types of UE and how the scheduling for each of the scheduled SIBs indicates the device it is applicable to. The UE would read the new SIBbis and then proceed to receive only the SIBs which are relevant to it, ignoring the others. 

Secondly it shows the splitting up of SIB5 into smaller blocks which contain information per frequency. In figure 3 an example of the SIB5 contents are shown. 
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Figure 2: Structure for SIB1bis scheduling signalling for different UE types

In this example, the first part of SIB5 (SIB5bis) provides only a list of frequencies. Depending on the frequencies (bands) supported by that device, the UE would then receive the subsequent parts of SIB5. So for example a UE supporting band 1, with ARFCN 1 and 2 would only need to read the parts at n=10 (frequency list) and n=11, n=12 (reselection information for those 2 frequencies in band 1). The order in which the ARFCNs appear in InterFreqCarrierFreqList would indicate the order in which the SIBs apply. 

4
Conclusion
In conclusion, we have looked at ways in which the new SIBs can be schedule to reduce the amount of information any particular device needs to receive, based on the UE capability (whether it is narrowband, whether it supports mobility, and which bands it supports) and based on the mode it operates in (whether it is using coverage enhancement – and potentially this can be extended for different levels of coverage enhancement). We propose:
Proposal 1: SIB1bis should indicate which of the scheduled SIBs apply for which type of device. 

Proposal 2: The same SIB may be scheduled more than once, applying to different types of UE.

Proposal 3: SIB5 should be split into smaller parts so that information can be sent as 1 SIB per frequency.
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